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Theoretical and experimental investigation on in-plane stability of spatial circular
tube truss-arches with quadrangular section

GUO Yanlin, GUO Yufei, DOU Chao, LIN Bing
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract:

The buckling modes and failure mechanism of circular truss-arches with quadrangular sections under
different load cases including horizontal uniform load, axially uniformly distributed load and
concentrated load were investigated, and the influence of different geometric parameters of the truss-
arches such as sectional height-to-width ratio, rise-to-span ratio, web-member included angle and
sectional dimension on the failure mode and bearing capacities were also discussed, which shows that
local buckling of chord members, local buckling of web members, global buckling and interactive
buckling may occur under different conditions, and compared with global buckling and chord-member
local buckling, the buckling of web members largely decreases bearing capacity of the whole truss-
arch, which should be prevented in design. The tests of four truss-arch models with rectangular and
trapezoidal sections were carried out, which indicates truss arches with the two types of sections
mentioned above have almost the same stiffness and bearing capacity, and they can share the same
design formula. Finally, the design formula for predicting the bearing capacity of circular truss-arches
with quadrangular sections under combined compression and moments was proposed, based on both
the quantities of numerical analytical results as well as the stability curve of the truss-arches only
subjected to hydrostatic pressure.

Keywords: truss-arch quadrangular section static test in-plane stability bearing capacity design
method
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